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ABSTRACT : PURPOSE: To secure an extent of high exhaust emission control capacity by means of a 
three way catalyst, in this fuel injection controller to be equipped with a fuel injection 
stopping function. 

CONSTITUTION: A three way catalyst 13 removing toxic substances in exhaust gas is 
installed in an exhaust system of an internal combustion engine 1 , while an air-fuel sensor 
26 detecting an air-fuel ratio of mixture into this engine 1 linearly is also installed there. A 
central processing unit(CPU) 32 in an electronic control unit(ECU) 31 controls a fuel 
injection quantity for its feedback by means of a fuel injection valve 7 so as to make the 
air-fuel ratio by the air-fuel sensor 26 come to a desired air-fuel ratio, and simultaneously 
the fuel injection is stopped under the specified condition based on an engine driving state 
(fuel-cut). In addition, the central processing unit 32 calculates an oxygen quantity to be 
adsorbed to the three way catalyst 1 3 in time of this fuel-cut, while in time of richness in 
the air-fuel ratio, the oxygen quantity separating from the three way catalyst 13 is 
calculated. Moreover, the CPU 32 in time of transition from the fuel-cut to the feedback 
control, on the basis of the value made up of subtracting the separate oxygen quantity 
from the adsorbed oxygen quantity the desired air-fuel ratio is temporarily set to the rich 
side. 
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ft. HjnS4^©?^fb^tl©ia«*5^*<iin-5*J^^j!»i 

[0 00 5] #$Hltt. ±iBS£*©raja*(c«B UTfc 
^fcioTi^t, -e©swi-r^<bc-5>tt. htcM 
J: £ list, W MB* £ c i *5-C ft -S rtj^M©j^ 

[0 00 6] 

tc> Bt*3B 1 tcffit8©IK8». @l 4tc^T<f:otc. 

j^KM 1 (Dmmkictmzti, nma^<ommmm. 

*^-rS/c©©=7cJS!8iM2 i. MiBF*3«lt»MM 1 ic 
«MSn-2.©^m©^jgSJ± ; &^Hi-r'2>^J:b-fe>-!tM 3 

i. ttriBrtjKMiKM i (cj^%ia»e t J&-rs)fc©©«s^ 
^< W3e©^H^K*»i>rirBitt««#M4 kj: z 
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±^©M 6 «fc -5>Mf4»*f# ±B#tCmFfBH7cftt^M 2 (C 
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4 . tR&timmm#±&f£M 6 tc J: 2. i$f«t«?±#> 6 
i«IE£MitfMSll#KM 5 (C£6£j^b8HlSJ^©^TB# 
tc> buIS©»M^*#W#S:M 7 tc J: 9 fTHJ 3 ftfciR* 

j»tfcaKfc*SM 8 4 *(■*. * C t 4 1/ rt> *. 
[000 7] IH3&B2 KEtt©IMirctt. IS^B 1 fee 
tt©»»fcfcv»"t\ |ffifHfMXJWWJRM7t*. lif 

pIBrtM&MM 1 -©(RA^Mfi^ b < tittHftttftit io 

[0008] m>&M 3 tceM©$6Wrtt» 1 Xtt 
2fcHt8©l6W{cte(,»-c. ttlB2jKtt;tffb#&M8icj: 

s3aKa±«{fcB#tcte(,»-cf&ia=7cWJ«M2 j: d lams ft 

5^^H*Stffi-r-5flftIliK^fi#Hi*S^«^. £MJ± 
(gffc^gM 8 tt, ©#^«©a#SM7 (C 

[0009] m>m 4 (ci Big©^?g-c tt. m&m 3 tct e 20 

tt©JHHCe*t>T. fMa£JBfcb-fe>-*M3tt. £*&J:b£ 

*=5ait«M2 *>6«(it* ft4Baat*»m-i*s «t 9 k 

[0010] f»3fcJj5 tClB»©f£BJ§-c«. If3}tg 1 —4 
©k»rft*«ce*M>»!liec:tec»"t\ |riiB£j8*tba§fb3M8 
M 8 «» ©«83«#tfi*&M 7 tcj: «R*m»(ciC 
DT. S«tt«<t©a[^*«IEr*J:5JCUrt»*. 
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m 2 tent* s ft zmmmz&mr s. 2*tt«Hb«M 
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|g£fi#ffi#gM 7 tc «fc 0 ITfcH 3 ftfc!Rlf&5»tcS^ 
*-BtWic£«5Jt* y »^«tc85B&i-*. 
[OOHltm, »fS©*fl=Trj|»l4W#**ff± 
3ft£4. !RASm*i-e©as*SFm*©=7cft««M2% 
JUiU !RA^M*©i^^=7cM^M2tC8R#-r5. 

=7ntel®M2{C(R«L/c®0fi©^Ce s tDgf»^ 
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^±*6^j^blWiai^©^fi^ce»-i^a«j{c^*B[ib&s y 
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3K*«fiit(c&l&t3ft*. «*«»#±©tt7 
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[0015] ft*JS2 tCiBtEO^^tC «fcft«\ &*^JR 
MUffl^JgM 7 tt. atfMMhk^glM 6 tc J: £ ftFM 
WffjhP»K*»w*rt«MMM l <^©©A£mB£b < tt 
jK^ilWff jt^m(eS^»H7cMMM 2 ©©#^ifi£ 

^l»Si'. Xtt«S*4"gl*f?ihNFM^S^a4*. =7cft4 

SXtt«Sf4"©S*»±Nfia{ea-^ < =7Eft4^M 2©©#^ 
^S%*ft 3 6 (c^©«I£S«k:eS D r^J:b©i§{b* 
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Wr&. ^KBaHBRfijWftfPfflatStc-c^-^KSft 
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[0 02 0] If ^7 K:iBig©#69!K:J:ft«. ISfO©» 
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F;W>Vt>:/4©TjJfMM©®L\£Si©E# (©JftEPM) 

tc&XDXU v h;Hz>-y-2 3#i3:W6ft. C©^OyF 

£c££&m-f srw F^x-r (r-f F;usw) © 
#:7a**ta**a^>1t2 4#s|S:#S>ft. c©*Siz 

>-y-2 4 Krtttwn i rt©^p?j<©?ae[ (^*P*STh 
w) ^^ffi-T-S. Mia-r-f x F y ^zt-^ l OfctJftiBS 
&f» 1 ©lalSBgfc (^MUSk^N e ) *«fflT £fc*©[s| 
i|fci!Mz>-i>-2 5#ta:tt6ft. C©|5I(BR-fe>1f2 5«F*3 
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[0024] § hie. mssmm 1 2 ©nTc^ 1 3 © 

S. *fc. 3©TSSEffl)iC«> £$JtA**Si& 

£&*itA = l (c*f y 7 y ->^{ciSD^c«EV 
OX2£ffi;frr£0, -fe>-y-2 7JWRW&*vCt»S. 
[0025] ft&ttH 1 ©*fc*tWT&Wf*fflPiai 
(J2TF. ECUil^) 3 ltt. CPU (^ifetoS^ 

g> 32. rom (y-F*>yy*y> 33. ram 

(■5>^AT^i2X^*y ) 34. r<v9Tv ^RAM 

3 5«f*+^wci«i»«a»iO'c#jaisn. Sufa&-t2 

>-y-©^tHM^*A^-r^A^^- F 3 

~x.-2ic®fflmn*mt>-T2>mt)#- f 3 7§s«:*f u 

;U3 8?r^L.TSi^§nTI,^. ?lt. ECU3 1 
tt. A^J^-F3 6*/rL/TB«iaS-l2>-y-^6©MST 
an. IRMJEPM. ? F ^PiiKTH. ^*P*SThw. 

«K3^l,»t«MWmiTAU. ^CRMBI &«©W» 
fiJffclHBU 36tC. *ti6«»fi#'fetH*JJ*- F 3 

7 *^ l 7 ao'.^ia88 9 ^ic-en-ena 

^i-T-S. Scfc. *3l*fe0!|-C«. C PU 3 2 D^Mtb 
[0026] ±ia©*D< «RR3^-5*SI4iS«Miai 

~s 6 » t,> -r n c p u 3 2 tc J: 0 *tf $ n s §>j®j ^ o 

^•^A^r^T^n — 5=- + - Ff*D. 02©M3«4m 

s^-c. 03©Ma«3 2 m s^-c-en-enntf 3 

41-5. @4~0 6©toS«TDCfl-^©A^K:m^^ 

[0027] ^ffl^ms^-rn^. c p u 3 2 

y a - F'n* v i^Wkmt . «HSIEKttK:S^< 9tJ£©^ 
^TT«Sf4»SS*%(?±$#-5«l#4*^ F«S4. 
FOifil7B#K:fctiT-B#^^m*ig{b c; 

F 7 7^XFCJ SC? r^jBStbiftfb^ 7 tfX E richj © 

§7 7^tcr«ssnr*j<p. x f b = 1 ©sara 

«. 0 7 ©NfH t 2 JWBfcRO^ra t4») Tli^Shb 

■74- F'-? zamttrnT sn. xf c = 1 ©«n m 
0 7 cDB#ra 1 2 - 1 3 ) -atmntf v 3 

ft. XErich=l©»ira (0H^.«. 07©Nf^ 

1 4~t 5 ) xit&mttomitfim&mtr sti^o 

[0 02 8 ] $/c. £j8*it? - F^' ZWSfrhtim 
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RKCli Tf 1 ^ W#^>£CDFCJ tC<=fcS7W l"(i%ffl 

<«*.«. 07 1 1 - 1 2 ) #-tz y b sti. m 

tCit [f-f L"f#3>£CDFBJ {CJC&TW l^B^fta 
07©B#rat3~t 4) i)^y hStlZ. 

[0029] * ur. ±f2«ia*Ai*WK:*tfr-^< m io 

2©7P-? + - hT«j^*4^7 sr r75iOCFC#S95t 
>£CDFC CDFBtf*;9>h3tl&. i5©7 

z=7tfm 1 3 <Dm»wsnm»»m s ti. aso^a- 

2 ~0 6 ic^r 7 n - * * - h ©rtS «HHKBk9ir 

a. 

[0 0 3 0 ] S2070-?t- KCfet^T. CPU3 
2tt, 5tfXf^l0 1tl,^^7F77^XF 20 

ck r i j *5-fe y h §nTt^35>5^*WS'J-r^. a^r 
<D&mt7 1 - » zvtm-c\i*T "^ioi #55£ 

fUS'JSft (XFC=0) , CPU 3 2«^f 7 0 2 
fCjJttf. L-t, C P U 3 2 1$. X7~ y 7" 1 0 2 . 10 

[003 1 ] tftfc*. CPU3 2B. ^f'^102 

1 0 3-Ci£IW[51if£&N etmm* v MKt 4flSr5fc 
feCD^il^ C^SUfe^-Ctf. 1 4 0 0 r pm) 
itrir»S*>5*>**I«lf 4. C©*&^ 0 30 

2 , 10 3 ©t>mJtPJ&*S^JJS!J;*ft*l«. C P U 3 2 

1 0 4(t3t#. fwU-ffctf^CDFC* TO J (C^ V 

[0 0321 J/C ^f'^1 0 2, 1 0 3«tS 
$M $ ft ft . CPU 3 2 ttjRMsf * » r (DmirZkftfttfi. 
SlfciLtXf-^l 0 5Kjttf,, CPU3 2B, * 
f^7"l 0 5tf^ Xs-iioVls* CD FC©*^> hfii^ 

roj T*s*»53&>*«jM-r*. c©*§^ ^Uttoc 

FC= OT&S/c&X^ 5» 7" 1 0 5 #it5£#!j;S!l<*tt. CP 40 
U3 2ttX7^7*l 0 6tCjftf. -ei/T. CPU 3 2 
X?y?l 0 6tf-( W *>y>%CDFC& T 1 j 

[0 0 3 3] CDFC= 1 <Di35tf£»> ^1 

0 5 ^S^fiJS'JSft. CPU32BXf-57'107 "Ct* 
4 H , *0>^CDFCO^^> Ha^gf^CD^MfiiCK 

1 (mat. o. 5®ictm-rztiy>tm) 

CPU32tti3©Xf •^T'20 ltCDFC=0-C 50 
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£>£*>5j&>£#!JBI|U CDFC=0"C*n«-?-©i**;l' 
-^>*i^7^-5. */c. CDFC*0-C£>fttf. CPU 
3 2»^f 77"2 02tf^ U-Ytf^^CDFOSr 

r i j >c>d7';^>n.r*-rt/-5 L >^7-r4. 

0. B«IBI12©X7 1 -^7 f l 0 6Kl*Jl^rCDFC= l&Wt. 
iSnfciB. 03©^355|ltf§n4^tC (32ms 
«{C) 7 s -f iWtf^^CDFOP r 1 J ro*^>h7 
?7*£ftS. 

[0034]^Lt, CDFC^CKli&-org|20X 
f 9^1 0 7 *5S5E*IJ«IJS nSJg-^tC tt. C P U 3 2 \t 
*(D£$m2<D)l-?-y%1&T-?2>. CDFOC 

Kiift^w^io7 tmmmuti zmsic 

it. CPU32BXf ^1 0 &m*3vb7 

B£ TOJ (C> ^-f U^*^>^CDFC?r T0j tCLT 

[0035]-*, ilEOftKjSffi*? h77i/XFC 
K r 1 j #-fe 9 r Sft-S HtfiBX-^ ^101 #f*5t 
W8!l3n-5o fi£r>r. CPU 3 2(i^-?->7"l 0 9 Kit 

mm®m.&. (^m^M-at. looorpm) $m-c& 

Zfr^fr^mm-tZ. t-tc. CPU32B, X7-y?\ 

i o rr -r sw#t>t?ab5 *»5***i3«-r -5. 

[0 03 6] C©iS^-. tSMlHllS^N e*S lOOOrp 
0 Q^NOlo^ffT'l 1 0#YE SOJi^) . CP 

U3 2Bf ®s $$^-?>4*?Tt^. ttc. mm® 

^mNeifil 0 0 0 r pm*lT45*XBT-{ F;US 
W=*7-C$>tHt (Xf?^l 0 9*5YE SXBXf? 
7*1 1 0#NO<Dt§^) . CPU32B^f^l 1 1 

vtim*}? by^ifXFC* r o j u^*-)> 
*cdfb£ r i j tcL/-r*^-?>*i^7-r-5o 

[003 7] CCC. 7 s -i U^*^>^CDFBii04(C 

K). Z<D!®mzmi-? B«^L//ccfc^(CCPU3 2« 
TDCm#OA*tCPI»3L-C@4C[)Jl'-?>*^i'- h 
L-> CPU32B5tfXf^7 , 3 0 1TCDFB=0-C* 

•5^s*^*ijsij-rs. CDFB=o-e*n«. cpu32 

S^U-^^^T^-S. S/c. CDFB^OT? 
*n«. ?tji*>%mi&Ltcm2.<D*7-y7\ l i-ccd 
FB= l3&JB3SSnt:Jr>*ltf. C P U 3 2 i£Z f 77*30 
2(C3i* v U-Y*-?>^CDFB?r r 1 J 4lsW* 

[0038]^©i, CPU3 2B, Xf-^3 03? 
?4 UW*^>^CDFB©*^> hfit^Blf^WfilC 
K2 30*-»h) K^L/c^Sd^^lJ-r 

4. -etr, -r-f U-f*^>*CD2*sfiJ^fflCK2tC 
■mtht. CPU32BXf^304Kl^ ^Jrb 
ig<b7 7i^XE rich* r 1 J {C v 7 -f - F^* » ^^JSI7 
7^XFB^ r 1 j (c. f^-^^^^fCDFB?: 
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ro j (c i/"c\ 3^b-^>*»7"r4. 

[0 03 9] — 05©lR»^S#a;U-?>{Cfc 

m?ftp-c**3&>5*>) zwmtz. xfc= l-c 
ntf * khtcMJS i 3imwistcwm& mr. mmm 

SSSMO, ^WrS. BS»l£SISSMO, 

cmoi ) «;x©^sc 1 *» 6»a S ft -5. 

[0040] 10 

[ism smo, =mm&mxw^mm.xtmn&m 

Wm/*MHMM ( = 32 er ) 
*®fBK«UBBIgRN e&WRJniEPMJ: DITHlSft* 

m$ ( = ft20%) (C-tt5. 
[004 1]f©i, CPU32U, Xr7y4 0 3"C 

&*n(R»sosTtTF-e£>fttf (smo, ^osr> . cp 
iisMo, fim%}®.mmosTzmz.-ci,>tni (smo 

, >OST) . CPU3 2«X^-^7'4 0 4-C_hiSSca52 
ft/c!R»MfgSSMO, ^figfilKMOsrtcr^-^F 
L-C*;i/-^>^7-T-5. oso. ±5£©t§fa!R»S 
OsTO:. =7cMlil 3#y->fl^lWnttttK:&r>fc4 

SMO, >OST©if£&C«. PM**Xit3<D^«'en« 
±. HTcftfe^ 1 3 ft* Cttt< Tifcffi'JKSiEft-S 30 

KfiflSMO, «f§*a®MOsrc* 

-Jt/FSftS. 

[0042] SiilBX *JSS*I80S ft 

fttf (j^*4*2- h#-C&(,>i»^) . CPU3 2IW?? 
7" 4 0 5 ttit#. ^maffc^ =? ?X E riches r 1 J 
•fe ? F § nti^*5*. T & t>%^MitiSki ttp-c$> 2> 
3fi»5*»*«SW -So X E rich= 1 -C*n«. CPU3 2 
i«ffy4 0 6 T=7cJ14« 1 3 *>6>Biflt L/c&SRS 

(WT> JftlSt&SISPGO, &l»9> *&m?Z>. C© 
fl&iUB^SPGO, Cmoi) itWOmS. 2 tC"C»UiS ft 40 
<£. 

[0043] 

[Sfe2] PGO, =StHi^SUSxS^jfte[©»a8tffl^fi: 

xwmm&g&mk/*)mnmk ( = 32 * ) 

[0044] CPU3 2B, g<^f^4 0 

7r*ft*r©!R»B£i!«SMO,2pe>_hiaxf *7'4 so 
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nztifcm*mctj.wmmMm.sMo 1 t-§rz>. rttt> 
coitottisisMo, wEjtfmi 31cm 

[0 04 5] -e©^. CPU32K, Xf "^408t 

sft*m*s smo, # r 0 j is® ©b^ai s 0 *?iT* 

3r5£<gSO £Lh-C*ntf (SMO, ^S0 ) . CPU 3 

2 \tmc&mtt<Di§iit& 1 &mvti> ztfrtnh -c-e©g g 

*;U-f>^7T5. S/c. iRfitflSMO, #3? 
^ffiSO *i|-C«>n« (SMO, <SoK CPU3 2 

9 (Cjt*. ^j&Jtigft;:? 7 yx E richer T 0 J K i"J T 

ur;£^--f >£*&7-rs. 

[0 046] Xf^40 53&s§^JSrj§nfc» 

^ (XErich= 0©«^) iCit. CPU3 2i«f^ 
4 1 Otcit*. ttiilSMO, % TO J tC^UTL 

[0047] meicm-rmmmmmMm^-^xit. 

CPU3 2tt5fe1*Xf ^5 0 1 -C»M7 ? h77^X 

fcj&s roj tczvTZtix^zfr&frzmwib. xf 

C= 1 -C^tlKXf -^5 0 2«:jttf. ^-L/T. CPU 

3 2 tt. Xf^5 0 2 * h tmir **< < jN&l- 
*»STAU& TOJ (CS^L/i:^ 3*yb-*>*»7 

-rs. 

[0 048 3 XFC = 0t$>ntf, CPU32W 

0 StCjt*. a*«s<tsTp?:#m-r-2>„ C 

©**«*f»T p IZffl*. IS R O M 3 3 {C?«6l2tt S tlX 

®MEEPMlCfctxn\iS2tiZ>. 3 6tC, CPU 3 2 
Xf -^5 0 4T7^-FA 7 d7*U©7^^XF B 

k ri j j&i-fe-^ h$nr(,^*>s^=&#iJ«iJL. xfb = 
af% r i . o j tc@^-rs. 

[0 04 9] XFB=ir*niiCPU32ttX 
f?7"505 (Cit*. Zmttmit? 7«E rich{C 
r 1 j 5» h SftTl>5*P5fr£«r£. c©<t 
XErich= 0X$>tl\£. CPU3 2BXf ^5 0 

6tcii*. atS£$y±ATG£ r i . oj (Sffi^Mtk) 

£T-5. */c> XErich= CPU32(iX 
7-y y'5 0 7 (Cil*. mngf&it ATC?& TO. 9 9 5 J 
i-T-S. ^Jt?^b7 7^XErich*5 rijK 

bblctiLXO. 5%'J ^^WKc^snsc£(c^6. 
[0 05 0] -e©^ CPU32K, Xf y7"5 08-C 
WDitt3tIl>t7^-F/<9 ^liiE^FAF'fefiL 
ttJ-TS. ^Cfc. C©7 -f- ^^iE^FAF©S 
^fcoc^rtt. Wl- 1 1 0 8 5 3#&#RKga^3 

[0 05 1 ] 



(7) ^¥8- 1 93 5 3 7 

H 12 

[83] 

k 

FAF (k) =K1 XA Ck> -S Kn+1 xFAFd +ZI Ck) 

n=l 



[0 0 5 2] fflU k«*fi]cD-9->^y>^ll^6© 
*WHR*iiVr£»> Kl -Kn+liJftjfi^ -f - hvt, 
*y-f>. ZI (k) 1281^31. KaiiS^^-r* 
■S. 7*-F'<»*ttiEflMJtf AF©*fflSL CPU 3 10 

2K, "^5io -c^ks. «ftft#^©&«?ijE^ 

*FALL*JWjra. CPU3 2(Wf^ 

5 1 lT^©»S4*ffl^T«*WBW«TAU«IWttL 

[00 5 3] 

[»4] TAU=Tp XFAFXFALL 

#&&&6tmimtc*svt * «t o i«*«K:iiMBT 

&„ ttfc. 07K:*5(,>TB#Piat 1 »7-< KASW3&**> 
KfcSBtlBL B$lfflt 2-t 9 hs^Htf Sft£ 20 

MR. Bf F*B t 4 - 1 5 * HWcaSBttaHWBl 

[00 54] $ -cmm t 1 r»4S«Mt7 -* - K't ? *8HJ 

fip*s*ff$nr*jf3. c©i#rat l-er-f f*sw* 

>tC^Si. 7 s •< W^^C DFC** ro J frfctt* 
/cT ({SU Ne> 1 40 0 r pmtiS) . *Ut. 

0 > > C D FC©*7 ■> > h ffi#Bf3£<D«£«C K 1 (C 
itT£ISFi8t 2t?tt. F77^XFC*5 r 1 j 

fC-te? hSh5i«K7-(-F^»fWll55i'XFB 

a* ro j tc^yrsns (020x7-5 7*1 08©&k 30 

D FO&**fl5£tf C K l fcSST -State 7 -f S WtiW? cc 
%&fltetc»i££(cH;!7'>>$CDFoP rojKJ"jr 

Sft€> (B2©Xf 5»^"1 0 40^) o — B# 

WKT-t F^SW3&J*>Ktt-afc«^<t«:BjSBP4*» h 

[ 0 0 5 5 ] * LT . Bffig t 3 T«MI§H£»N e JWJrJE 
B»t ( 1 00 0 r pm) *TM5T*"S£* jBW*» h 
75^XFC«J TOJ Ki"JTStl* (02©^?^ 40 

1 1 KD9DM) . Ttttofc. t 2~t 3©»§itB«** 

» h **nfr 3 n, BBHiiBJcfeo-raastt** y - >m 

*StttT*©**#attH 2ffl*c»ft. I£i&A£M#© 

mm&=7tfm 1 3 K©#-r & c c©H7cM$ 1 3 tc®. 

SnS (H5©Xt?y4 0 2 ©MS) . 
[0 0 5 6] B$mt 3-CB. 5*4 W #>7>*C 

DFB# r 0 J fr£8b#fc'U IU77>7>£CDFB©#'7> 
h fflbWJrJEOfljefflC K 2 (Cjg-T &l$n t 4 {CT2*tt 50 



(A (k) - A TO 

igffc? 7^XE rich&tf 7 * - F^* v 9fflm? vifXF 
B# n j tc-fe? h^ftS (@40^f773O40M 
9) . CCD it. mfttJy h&Tfrh? -i-V'ivZm 
KH&'eK.Wi%<D : f 4 WBtlW**RJ£3*vci,»Sfc«>. A 
/F 2 6 a*|||gS©£*Kit©^b <fc 0 feintffi^ 

[0 05 7]* LT. t 4 tCT^BSfcb:? 4 - F>< » 
rij HShTl»*A:«)BaB6«tltATC*«»Heii 

jo* y ? * wtc-3"<& sn-s (ieo^f-^so? ©^ 
s) . c©«^. siut^y 9 ^wjccrnscitca: 

[ o o 5 8 ] tm t A\m. ^.mt<omtv: & Dud 

n. ^nSTOiR^KJRSSMO, 3&>e>JKfit®SgSPG 

(H50^f? 7*4 0 6, 4 0 7©*D;S) „ -eUT. © 
tl^lSMO, &m roj KStiWSWt 5-c 
gMtt&itV? fX E rich# TOJ (C^'JT 3 tl 
(05©Xf^4O8, 4 0 9©ffil) . filR. 

[0 05 9] £4*. ^*Klt©ig<bS^«. I»itK 

*ttro. 5~2. o y » ^fiB©9f mmcwsfcir 
s©^a*ut^ -r^fc^. c©^H*s^.r?s<bS^ 

£ £H7cM*£ 1 3 ©#feffia • ftM^tc KHDV 

v ?im&mz.m&-c htcM$ i 3 (ci»r^si 

(0. 5~2. 0%) -C*n«H7cMii 1 3^6©0 2 
©SBSit U » ?R5K9-©?^fbi*5«tC||^-C#So 

[0 06 0] fiLtBJfilfci 5 (c**iS^I©^i®*f$0 
ffl^g-C». * h «fc «3 !RA£gfW©ffigR#:=7C 

MMCl 3{caR«fCfe t t8»*9 F*67^-F^?f 
jWW^«fT^Kfel>r±iB=7cJBB« 1 3©tR#^*s 

ft*; v Y mcE.7iMM 1 3 fC85» U/c3S^*©S^0c J: 
«3»SW/^*©*»BR» (^{CNOX ) ©mtW^ 

w*=7c«Hii 3©a**»ft*tiiai**ia»). ist^b 
3 ©a^3&>«c««B@a[K ct o ji«jttSPa«»©*wfc* n 
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i o o 6 n s 6k. xmmwvix ftmmm i ^©© 
oas«m^asMo, <»*i) . *fc. a 

/¥ -fe>-y 2 6 K J; 0 tfcHJ$ft£ U -Tfc£j8*Jt&Hi*§ 
flHCil-3*. £»Mti*{l^fcfctf *=teM« 1 3 ©Iftgf 

i^fiPGo, *mHLfc («*2> . -enccfco. £ 

j:»)jEaitcjaa-r*c4*j-c**. nattily 
-T^^mtfetHfem*ffl^sc«ttCcfco=7c«sii 3 

n^iRSseRfiSMo, . nagtmssPGo, ©£%ts 

[0 06 2] 3 6ft. 49EMEMT». H7cft4^ 1 3©5R 

mms.suo t ^o, ©t§fo&#sosra:;aLfci* 

MKtSMSMO, fciSWtBOsrtt-c*-- 20 
;b FT* «fc 5 K: Ufco o*0. =7cMi£ 1 3 ©®fg!R# 

£©«£> «!SiKtt"CttCPU3 2tcJ:0l|caj 
S ft -S©#^fi SMO, £&fD©#»0 src* F 
T£ c t tc «fc 0 . mMft£.®Jk<DmitZffi±?2> Ci*s 

C©HJ6FS»IS^6{ciBK©^{cffl^T 

[0 06 3] — HtcMIS 1 3 tt3Sfb«m»»»SE# 
©faM&**«Httttt**£ fbT * A:*. _tiE0 5 ©X 

»^40 3, 404 icjjk?mm®.mm.osnzmft#)ic%?. 30 
<bT*. -ec-c. iSfn©#aosr©^g«iatcoi,^T^ 

^tfT-s$ijffli7-a^vA-c*o. mit^wmtemrn* 

We*-*:/. 01 Hitt«««fWHi*-?'>*m 
T. *fc. HI 2»ttsfp«MOsr©^Sfi^«:*jw*o 
, ■b>*2 7©ffi*«EEVOX2aDfB«SIKtltATOfe 
5%T*-f + - Ft?**, ft*. CPU3 2«. 

am-^«:SOi»T^M^2 0 0 0 kmj£ffT£9tc. H 40 
8~01 lOC^T^-^fci&IWniRMOST©^ 
S&SIfcSltTTS. 

[0 0 6 4] 5feT. CPU32B. H 8 K^T^BPBte 
IK^-fXDXf^'e 0 ltXFB= lfioXEri 
ch= 0T*5*S*. tftb%7-f-F^» *Wfil*T 
*Ofio£j^i§ftB#T!&l»j^***[»ITS. *L 
T. X^»:/6 0 l#YES"C*ftK. CPU3 2«X 

f-? 76 o 2 r«agW£W* Sfrg^S: 

«SIJTS, C©ig^. IMIilESWe^A&BEPMtfK 

-Sttr*n»a:®ittt«r**i«Bls*i*. &*». o so 
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, is>?2 7<Dliit)mE.VOX'2i)Sffim<Dff&mmi*UC 

[0065]^f7^602*5YES-C*nK, CPU 
3 2 «i^< *f- v 76 0 3 -C^S^f y =i ifXO S T G 
WJTZtlX&i? (XOSTG= 1— OOXfUft* 
6 ) i?fi£© > * -^*;PB#KT L/c^5*^*iJS!| 
U C©^>*-'Wi#|!BT*iBITa&. *x*:/6 

0 4r^gntf7^^xosTG{c r i j hut 

>**TT*. Xf»^60 1>603 

©<,>Tft#>#SNO©t§£&C«. CPU32»Xf 7^6 
05fcil*. ^SUtf^^^XOSTG?: roj K*y 

[0066]*^ ±E^HH»«S&p-*->k:J:0^ 
H£fr7 5 jfXOSTG;dH3 7 h£tl&&. CPU3 2 
B. H9fc^A/FSBWflfflM'-^>©;*-y-* :/7 0 

1 fcflj&filJWT*. -e-t/T. CPU3 2«. X^v7l 
0 2 -C*iIE*?T * 9 > * T 0&*3P»R5£ S tilt Vv*M 
IEB#Pi8TR *jH*.S*»5*». Tfrfo*3 y » ^tiiElfiHiOT 
R #&& l, to&>5*»*«H!TS . ^f^702*iNO 
T*ntf. CPU3 2«^f-->7'7 0 3tC3l* > BSS 
j^tbATG*^^§n^ U » ^BWfflKJt A RTiT 
S. CPU32«, 0 4"C^iEII?f 

^■i7>*Tc* r i j h ur**-^>* 

i^TT-S. o*0. H12©*-f 3>^ + -h{c^T 
J:^{C. mmt 1 13&>6U ^^MjEBfHTR *iig©T-S 
*"C. S^^tbATG*SS^j^J:bA = 1 «fc 0 U ->» ^<IJ 

©«; »?Bas«titAimcfiSf3ti* 

fcW ^^»l^fi£3i© * s > y^^T) . 
[0 06 7] *LT. ^?^702#YESKft4 
i. CPU32B^f^705K:I* 1 ffliFJS^f*■? 

->SiIEB#igTL *jSnJH/fc«*«it**>5*». o* 
0 . !l» ?*SiEB#ra T R ©igjgftiC S6K'J- >MIENf 
ST L 3WBtLfc3W5*» i fe ! M8IT*. -^705*1 
NO-C&fttf. CPU3 2BXf^7 0 6T@^« 

tb a jGZ^tbwtm snfcy-> a lt^ l . ^ 

f^7 0 4ffflIEIItf* , 5>^TC * r 1 j >f>:J"; 
^>hLfcf^. *;i»-?>4»7T5. o*0. 012 
a>*4 3>y^ + -Kc^TJ:5K. »J->1iiEWBT 
L USST-SBtRS t 1 2 fc&**T\ Set^ibATG^a 
ift^it A = l J: 0 «> "J->M© »;->BHtgS85Jt A lt 

KGUtsti*. ^mmm-cit, imomtx = 1 tc*fT 
5 y ? ?aaa«tit a KTOXuHRcf a = i K*hrs y 

- > igSit A LT©X U b< . * fc y » ^MiE 

smTRR&v-^>mjEfti&TLwmvi>.u^-c> y 

y ^flfJ©ffliE (Xf-^703) (CJ: OHtcM^ 1 3 
{XTv7l 0 6) cc J: 0 BS^^tci^gt^ ^J8SJt» 
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[0068] -eur. y->*tiEwmTL &tm.?z> 

0 5#SYE SiSrO. CPU32(Wf 
5-^7 0 7t^S^lf7 7^X0STG=Sr TO J Ki"J 

[0 06 9] SWB*WP«&fl3e*-?->CCj:»3* 
g||ff7-7^XOSTG^-fe^ hSftSi* CPU3 2 

at. 0 1 o Ki*irmtr&&x>--*><Dx f-y 78 o i * 

«5&|3J5!IT£. -€-LT. CPU3 2«*-7^7"8 0 2tC 
it#> S&ie09©*-f »:/7 0 3tC:tett&g^j8*itA 
TG© y v ?ffiK©ll&IEK: <fc 0 . O, H2>-y-2 7©ffi^« 10 
EVOX2 OTftN£3ftfctt¥DfQ£ U'Ol' VSUfcfi*. 
fc*5jfc*flMTS. VOX2^VSL©i#fC«. CP 
U3 2«M6Ma*tft?-r. VOX2>VSL©i#«:« 
^7-^8 0 3tifl]HS77^XOSTOV«: 

hur**-^>*»7"r*. ccr. iSfn¥fl;t 

a. j»rft«co*Hc©«#»wwM»*jH*.'c 
=5EJ!Bii 3a>&»HJ3*ite*>*&s«:. o, 2 
7*«a*-j-*aj*«Evox2«:ffisu, sm^«Ev 

OX2©y r?f L WJSFSffi i &ia^.-5ffi"r*S. 20 
[0 0 7 0] 3 6tC. WeA/FS»IWfBM'-*>K:J: 
0^§ilf77i'XOSTG*Si"J7SnS4 (HO© 
0 CPU32B, C©A/F^«6flJfflI 
;U-^>*»l*-/^;l^E7UA:iUr. 0 1 1 tc^f 
«WR«*»H*--*>©*?-9:/9 0 1 ^fT^JE'J^- 
■B. CPU32B, -^9 0 2-C^fflfJJ^ 

77^XOSTOVK ri j j&J-fe? b S tin 

^JS'j-r^. xosTov = ot*ntf, s>n5]©A/F 
mmu^ - >©nff k J: o i 3 itwmm 

ft*mA.tj:fr-?tci:LX. CPU32»Xf77"90 3 30 
tcjfitr. CPU3 21J. Xfj^QO 3 TV ?*fiiIEB# 

m t r aof y - yffijEms t l tc^a&t&e s *ifc JrafiBf 

ISTa fcflnfitT*. C©«fc5K:. KrBBA/FfflttWaP^ 
-?>©>; 9 *Vt"C=7cJ*Hfli 1 3 ©«*RJMCM6&C» 

y 9 z-ffiiEmm tr y ->«iEB#^T L 

JWffi***l. 09©A/F^t&*OSiP^-^>^ 

tfsnsi^KttjBfi^bsnfciiBjE^flBTR . tl zmi> 

T gfl&ttJt A to© 9 sMfcRtf y - >f b#3!J6 S *i 5 
(01 2©l#lBt 1 3-1 4) . 

[0071] *©». es^tbATc©'; * ^{b&o*y 40 

-><bK#l>0, te>U-2 7©tii7J*BEVOX2^fiSfQ 
*B£U'<JUVSl/&H*.'5£ (0 1 2©B#Ht 15), @ 
WMJE^^yxOSTOV^-b'? 0©*?- 
9^80 2, 8 03) . CPU32BH1 l<DZ?-y7 
9 02*6^t?^90 4 (Cjttf. CPU3 2tt 
»^904 T<X©^S;5 Kf£t^^jAT©=7cMW 1 3 

©i§fo!R#so sr&ir a-r 

[0 0 7 2 ] 

[»5] OST=iBlK?tgxQA X TR 
CCT, «iK»K&». 01 3K^T J^c^SitAK: so 
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jfctftje* 

Wai©J:5K:SfflW/^+©iS»4Lrtt. £*8tbA#y 
fliK«ofc«tetcttco. Hc^*i^-rB*i. c©0i 

-^flijTttO, ©^#**LT««iigtttjE©tt£U 
rsssn. y 5»?ffj-cttco^HC«:«t«3S*sti5 

0 2 ©^JB»**Lr««ii*ttfi©«iLTB3i3*i 

y 9f-B«fflBitximc»r* tmr j *j«RSh. c 

[0 07 3] «±©*n< =7nfefe« 1 3 ©MfNRlttOsr 

*»•?■*-* c 4 k j: o . t(Dmmm.mm.osntE.7mm 
i 3©£*btt»«:ffii&i,fciB4tt*. fie-»-r. waufc 

0 5 ©Mf WR0MH1'-- *>fc*rtt f" » 7*4 0 
3. 4 0 4©»fiflSMO 1 ©*/- h*«HB*JJ2JE 
lf«©!Sffl«#*OSf*»k»TfT5e4fcJ:»K 3 

[0074] #Hj|fee!|tt<fcft«. HTcfet^ 1 3 ©£fttt 

^ib©^bU^i/*iliEtcpS-rsCi*s-c*S. «c 
*». c©**Wil»*q|7{ciatt©lfei»«:ffiai/. _Bfi 
Ufc-iI©IWlWIMiOST©^S«ffl|{C i «3 ttfDRltt 

[ o o 7 5 ] *fc. H^cfet^ i 3 ©^^bK»*««u-r* 
SBt=7EM« i 3 ©SKb**«a>. -e-© 

mm 3 ?- 3 - 2 5 3 7 l 4^$g© rMW©HKk*4(| 

r*so. ^jSRtbJ&iy 9^*>6y->tcg3ftu/c<!:t©± 
«m©o, H2>-y-©i£;§anB#paiTSSiiiJ©o l t>-y- 

©l£Mft»*H4*6lt»iIftfcffl£*#au *©i6 
«Ho^*Kl^»r=5cl«K©jlK»*l«H i» 

[0 07 6] ^cfc. *^W»±eHi66W©ffiK:^«:^-r 

( 1 ) JJBaatWCtt. f h»7«ftc4s»*3S» 

Jti«{bNFtC^J:b©«|{bS^*-3£fiiiL>A:*s (SM^ 
Mtb A TC= 0 . 9 9 5). C©jg{bS^*=7EWiJ« 1 3 

mm.2mkhicttis-co. 5^2. o%©seh(b 

S^Mtb A TG= 0 . 98-0. 9 9 5©li)rtr^g 

B«fflKtt A tc* y 9 ^WKA* < 9 
tC-TB. *(*W(C«. 0f*.i*R*tt3ttSMO, SO'S 
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ATG£#fflT£. C©*§£\ ilBjUfe^cfc 1 ) i>ZhlC& 

c©3«IMt;W:^5fclB«l/fcfW«cffi3-rS. 
[0 07 7] ( 2 ) ±KJ!KWTtt, 2*t&«fb*K 
rsMOi -PGO, j <Dm&Zft5t£ic<i:K)^ji1& 

mi 3<D®.m®ms.sMo l ^©^ism 
o, i>m roj K»rs*-c^jKJt©tSfb%ntfL/^ 

iszmmm mmictm* ? b&ftas^-cmmn&m&s 
mo, *2&gtftu «»*»nt7«fic*ti*r»» 
s titcmmmtcttfo-r s v v n&m * * -f * » h 

mi*m~7Zt\Z>. C©ig^ I&g&R^MPGO, ©# 

[oo78] ( 3 > ±ese»wctt. g&A^MSKj£ d 

iBS^M?? (-^©igjglltRgSriHWU COmUtiv b 20 

&<fcl>. o$f)> M$IH**»r»K£. 

1 3(Ci»i»;*ft£$S«#tf;?.S. SSot, 8*f4# * h 

[007 9] ( 4 ) ±IHHJ6^Ttt. H7EM^13^© 
O, ©8&»g££igfRfi (®ttflSMO ! VLZftM 
M^PGO, ) (C&ffL/-Ofc«4>;fc#, C©5tS^I€ 30 

****** * H^Xtt^«SJt«l^bi^tc 
*Jt>-CA/F-tz>-9-2 6tCj:Dt£tfJSft-5£imbA£^ 

[0080] ( 5 > iiasusw-ctt. =7tfm 1 3 ©± 

iSMBK3aiBJt* 'J-Tfctfcffl-r 6A/F-fe>-9-2 6 

Ltc*K &r b i> y ~ rSC©^J;b-fe >U"Ctt < 4 1>* 
^HJ?rfl:WbT-SC4*irt-S. ffil©£)bffl 40 
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(54) FUEL INJECTION CONTROLLER OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To secure an extent of high exhaust emission 
control capacity by means of a three way catalyst, in this fuel 
injection controller to be equipped with a fuel injection stopping 
function. 

CONSTITUTION: A three way catalyst 13 removing toxic 
substances in exhaust gas is installed in an exhaust system of 
an internal combustion engine 1, while an air-fuel sensor 26 
detecting an air-fuel ratio of mixture into this engine 1 linearly 
is also installed there. A central processing unit(CPU) 32 in an 
electronic control unit(ECU) 31 controls a fuel injection quantity 
for its feedback by means of a fuel injection valve 7 so as to 
make the air-fuel ratio by the air-fuel sensor 26 come to a 
desired air-fuel ratio, and simultaneously the fuel injection is 
stopped under the specified condition based on an engine 
driving state (fuel-cut). In addition, the central processing unit 
32 calculates an oxygen quantity to be adsorbed to the three 
way catalyst 13 in time of this fuel-cut, while in time of 
richness in the air-fuel ratio, the oxygen quantity separating 
from the three way catalyst 13 is calculated. Moreover, the 

CPU 32 in time of transition from the fuel-cut to the feedback control, on the basis of the 
up of subtracting the separate oxygen quantity from the adsorbed oxygen quantity the des 
ratio is temporarily set to the rich side. 




value made 
ired air-fuel 



LEGAL STATUS 

[Date of request for examination] 09.04.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 3458503 
[Date of registration] 08.08.2003 
[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/w AAASBaqQ5DA408193537Pl.htm 



4/24/2006 



JP,08-193537,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

iTPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The three way component catalyst for being installed in an internal combustion engine's exhaust 
air system, and removing the harmful matter in exhaust gas, The air-fuel ratio sensor which detects the air- 
fuel ratio of the gaseous mixture supplied to said internal combustion engine, An Air Fuel Ratio Control 
means to control the fuel oil consumption by said fuel injection valve so that the air- fuel ratio by the fuel 
injection valve and said air-fuel ratio sensor for carrying out injection supply of the fuel turns into a target 
air- fuel ratio to said internal combustion engine, In the fuel-injection control unit of the internal combustion 
engine having the fuel -injection means for stopping which stops the fuel injection by said fuel injection 
valve in the bottom of the predetermined condition based on engine operational status An amount 
calculation means of adsorption oxygen to compute the amount of oxygen in which said three way 
component catalyst is adsorbed at the time of a fuel-injection halt by said fuel-injection means for stopping, 
At the time of the shift to Air Fuel Ratio Control by said Air Fuel Ratio Control means from a fuel-injection 
halt by said fuel-injection means for stopping the air- fuel ratio which sets an air-fuel ratio to a rich side 
temporarily based on the amount of adsorption oxygen computed by said amount calculation means of 
adsorption oxygen — concentration — the fuel-injection control unit of the internal combustion engine 
characterized by having a means. 

[Claim 2] Said amount calculation means of adsorption oxygen is the fuel-injection control unit of the 
internal combustion engine according to claim 1 which computes the amount of adsorption oxygen of a 
three way component catalyst based on the inhalation air content or fuel-injection stop time to said internal 
combustion engine at the time of a fuel-injection halt by said fuel-injection means for stopping. 
[Claim 3] said air-fuel ratio ~ concentration — the air-fuel ratio by the means — concentration — an amount 
calculation means of desorption oxygen compute the amount of oxygen from which it is sometimes 
desorbed from said three way component catalyst — having — said air- fuel ratio — concentration — the fuel- 
injection control unit of the internal combustion engine according to claim 1 or 2 which condenses an air- 
fuel ratio based on the value to which a means subtracted the amount of desorption oxygen by said amount 
calculation means of desorption oxygen from the amount of adsorption oxygen by said amount calculation 
means of adsorption oxygen. 

[Claim 4] It is the fuel-injection control unit of the internal combustion engine according to claim 3 which 
said air-fiiel ratio sensor is a linear air- fuel ratio sensor which detects an air- fuel ratio to a linear, and 
computes the amount of oxygen in which said amount calculation means of desorption oxygen is desorbed 
from said three way component catalyst based on the detection result of said air- fuel ratio sensor. 
[Claim 5] said air-fuel ratio — concentration — the fuel -injection control unit of the internal combustion 
engine according to claim 1 to 4 which changes the degree of air- fuel ratio concentration according to the 
amount of adsorption oxygen according [ a means ] to said amount calculation means of adsorption oxygen. 
[Claim 6] The fuel-injection control unit of the internal combustion engine according to claim 1 to 5 which 
holds the amount of adsorption oxygen concerned in saturated adsorption when the amount of adsorption 
oxygen of said three way component catalyst computed by said amount calculation means of adsorption 
oxygen reaches the saturated adsorption of oxygen to a three way component catalyst. 
[Claim 7] The fuel-injection control unit of the internal combustion engine having a renewal means of 
saturated adsorption to detect the degradation condition of said three way component catalyst, and to update 
said saturated adsorption based on the this detected degradation condition according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel-injection control unit of the internal combustion 

engine which has a fuel-injection stop function. 

[0002] 

[Description of the Prior Art] Conventionally, with this kind of internal combustion engine's fuel-injection 
control unit, feedback control of the fuel oil consumption to an internal combustion engine is carried out so 
that the air- fuel ratio detected by the air-fuel ratio sensor may be in agreement with a target air-fuel ratio. 
Moreover, at the time of the torque needlessness at the time of a slowdown etc., the fuel injection by the fuel 
injection valve is suspended temporarily. 
[0003] 

[Problem(s) to be Solved by the Invention] In the control unit which has the stop function of such fuel 
injection, while a fuel consumption improvement is realized, there is a possibility of producing the adverse 
effect to the three way component catalyst arranged in turbulence and the exhaust air system of the air- fuel 
ratio accompanying a fuel-injection halt, and the technique for overcoming these many problems 
conventionally is demanded. 

[0004] That is, in performing a fuel-injection halt, inhalation air flows in an exhaust air system as it is, and a 
three way component catalyst is adsorbed in 02 (oxygen). In this case, even if it is making theoretical air 
fuel ratio converge an air-fiiel ratio at the time of the return to feedback control from a fuel-injection halt, it 
is 02 of an excessive amount to a three way component catalyst. The clarification capacity of a three way 
component catalyst causes the problem of falling substantially, by adsorbing. Namely, superfluous 02 The 
clarification function of the injurious ingredient (mainly nitrogen oxides NOX) of exhaust gas was spoiled, 
and there was a possibility of discharging an injurious ingredient in atmospheric air with lowering of the 
clarification function of a three way component catalyst. When the acceleration demand was especially 
made after the return of fuel injection, there was a possibility that an air- fuel ratio might be in recovery of 
turbulence and the clarification function of a three way component catalyst greatly at the Lean side. 
[0005] This invention has the place which it is made paying attention to the above-mentioned conventional 
trouble, and is made into the object in offering the fuel-injection control unit of the internal combustion 
engine which can acquire the high clarification capacity by the three way component catalyst. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention according to claim 
1 The three way component catalyst M2 for being installed in an internal combustion engine's Ml exhaust 
air system, and removing the harmful matter in exhaust gas, as shown in drawing 14 , The air- fuel ratio 
sensor M3 which detects the air- fuel ratio of the gaseous mixture supplied to said internal combustion 
engine Ml, An Air Fuel Ratio Control means M5 to control the fuel oil consumption by said fuel injection 
valve M4 so that the air- fuel ratio by the fuel injection valve M4 and said air- fuel ratio sensor M3 for 
carrying out injection supply of the fuel turns into a target air- fuel ratio to said internal combustion engine 
Ml, In the fuel-injection control unit of the internal combustion engine having the fuel-injection means for 
stopping M6 which stops the fuel injection by said fuel injection valve M4 in the bottom of the 
predetermined condition based on engine operational status An amount calculation means M7 of adsorption 
oxygen to compute the amount of oxygen in which said three way component catalyst M2 is adsorbed at the 
time of a fuel-injection halt by said fuel-injection means for stopping M6, At the time of the shift to Air Fuel 
Ratio Control by said Air Fuel Ratio Control means M5 from a fuel-injection halt by said fuel-injection 
means for stopping M6 the air- fuel ratio which sets an air-fuel ratio to a rich side temporarily based on the 
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amount of adsorption oxygen computed by said amount calculation means M7 of adsorption oxygen — 
concentration — it is making to have a means M8 into the summary. 

[0007] He is trying for said amount calculation means M7 of adsorption oxygen to compute the amount of 
adsorption oxygen of a three way component catalyst M2 in invention according to claim 1 in invention 
according to claim 2 based on the inhalation air content or fuel-injection stop time to said internal 
combustion engine Ml at the time of a fuel-injection halt by said fuel-injection means for stopping M6. 
[0008] In invention according to claim 3, it sets to invention according to claim 1 or 2. said air- fuel ratio 
concentration — the air-fuel ratio by the means M8 — concentration — an amount calculation means of 
desorption oxygen to compute the amount of oxygen from which it is sometimes desorbed from said three 
way component catalyst M2 — having — an air-ftiel ratio — concentration — a means M8 Based on the value 
which subtracted the amount of desorption oxygen by the amount calculation means of desorption oxygen 
from the amount of adsorption oxygen by the amount calculation means M7 of adsorption oxygen, it is 
made to condense about an air- fuel ratio. 

[0009] Said air- fuel ratio sensor M3 is a linear air-fuel ratio sensor which detects an air-fuel ratio to a linear, 
and he is trying for said amount calculation means of desorption oxygen to compute the amount of oxygen 
desorbed from a three way component catalyst M2 based on the detection result of the air-fuel ratio sensor 
M3 in invention according to claim 3 in invention according to claim 4. 

[0010] invention according to claim 5 — invention according to claim 1 to 4 — setting — said air- fuel ratio — 
concentration -- he is trying for a means M8 to change the degree of air-fuel ratio concentration according to 
the amount of adsorption oxygen by the amount calculation means M7 of adsorption oxygen 
[001 1] When the amount of adsorption oxygen of said three way component catalyst M2 computed by said 
amount calculation means M7 of adsorption oxygen reaches the saturated adsorption of oxygen to a three 
way component catalyst M2, he is trying to hold the amount of adsorption oxygen concerned by saturated 
adsorption in invention according to claim 1 to 5 in invention according to claim 6. 

[0012] In invention according to claim 6, a renewal means of saturated adsorption to detect the degradation 
condition of said three way component catalyst M2, and to update said saturated adsorption based on the this 
detected degradation condition has and consists of invention according to claim 7. 
[0013] 

[Function] According to invention according to claim 1 , the Air Fuel Ratio Control means M5 controls the 
fuel oil consumption by the fuel injection valve M4 so that the air- fuel ratio detected by the air- fuel ratio 
sensor M3 turns into a target air-fuel ratio. The fuel-injection means for stopping M6 stops the fuel injection 
by the fuel injection valve M4 in the bottom of the predetermined condition based on engine operational 
status. Moreover, the amount calculation means M7 of adsorption oxygen computes the amount of oxygen 
in which a three way component catalyst M2 is adsorbed at the time of a fuel-injection halt by the fuel- 
injection means for stopping M6. an air-fuel ratio — concentration — a means M8 sets an air-fuel ratio to a 
rich side temporarily based on the amount of adsorption oxygen computed by the amount calculation means 
M7 of adsorption oxygen at the time of the shift to Air Fuel Ratio Control by the Air Fuel Ratio Control 
means M5 from a fuel-injection halt by the fuel-injection means for stopping M6. 

[0014] That is, if fuel injection is suspended under predetermined conditions, inhalation air will pass the 
three way component catalyst M2 of an exhaust air system as it is, and the oxygen in inhalation air will stick 
to a three way component catalyst M2. In this case, after shifting to Air Fuel Ratio Control from a fuel- 
injection halt, the problem that clarification of the injurious ingredient in exhaust gas (mainly NOX) 
becomes imperfection by the oxygen of the excessive amount which stuck to the three way component 
catalyst M2 arises. However, according to this configuration, at the time of the shift to Air Fuel Ratio 
Control from a fuel-injection halt, since an air- fuel ratio is temporarily set to a rich side, the oxygen with 
which the three way component catalyst M2 was adsorbed ****s promptly. Consequently, prompt 
functional recovery of the three way component catalyst M2 after termination of a fuel-injection halt is 
achieved, and the high rate of clarification is secured. 

[0015] According to invention according to claim 2, the amount calculation means M7 of adsorption oxygen 
computes the amount of adsorption oxygen of a three way component catalyst M2 based on the inhalation 
air content or fuel-injection stop time to the internal combustion engine Ml at the time of a fuel-injection 
halt by the fuel -injection means for stopping M6. That is, the amount of oxygen in which a three way 
component catalyst M2 is adsorbed increases, so that a fuel-injection stop time is so long that there are many 
inhalation air contents at the time of a fuel-injection halt. Therefore, rich-ization of a moderate air-fuel ratio 
is realized by condensing an air-fuel ratio according to this amount of adsorption oxygen in quest of an 
inhalation air content or the amount of adsorption oxygen of the three way component catalyst M2 based on 
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a fuel -injection stop time further. 

[0016] according to invention according to claim 3 — the amount calculation means of desorption oxygen — 
an air-fuel ratio — concentration — the air-fuel ratio by the means M8 — concentration — the amount of 
oxygen from which it is sometimes desorbed from a three way component catalyst M2 is computed, an air- 
fuel ratio — concentration — a means M8 condenses an air-fuel ratio based on the value which subtracted the 
amount of desorption oxygen by the amount calculation means of desorption oxygen from the amount of 
adsorption oxygen by the amount calculation means M7 of adsorption oxygen. In this case, the oxygen 
adsorbed state of the three way component catalyst M2 after termination of a fuel-injection halt is 
supervised at any time, and when the amount of adsorption oxygen is omitted "0", concentration of an air- 
fuel ratio can be terminated certainly. 

[0017] According to invention according to claim 4, the air-fuel ratio sensor M3 detects an air- fuel ratio to a 
linear. The amount calculation means of desorption oxygen computes the amount of oxygen desorbed from 
a three way component catalyst M2 based on the detection result of the air-fuel ratio sensor M3. In this case, 
the amount of desorption oxygen is calculated with a sufficient precision. 

[0018] according to invention according to claim 5 - an air-fuel ratio — concentration — a means M8 
changes the degree of air- fuel ratio concentration according to the amount of adsorption oxygen by the 
amount calculation means M7 of adsorption oxygen. In this case, if an air-fuel ratio is greatly shifted to a 
rich side so that the amount of adsorption oxygen is large, quick functional recovery of a three way 
component catalyst M2 will be realized. 

[0019] When the amount of adsorption oxygen of the three way component catalyst M2 computed by the 
amount calculation means M7 of adsorption oxygen reaches the saturated adsorption of oxygen to a three 
way component catalyst M2 according to invention according to claim 6, the amount of adsorption oxygen 
concerned is held in saturated adsorption. That is, there is a limitation in the oxygen adsorption capacity 
force of a three way component catalyst M2, and the amount of adsorption oxygen is saturated with the 
critical state with a predetermined value. In this case, in a saturation state, implementation of concentration 
of a superfluous air- fuel ratio is prevented by holding the amount of adsorption oxygen computed by the 
amount calculation means M7 of adsorption oxygen by saturated adsorption. 

[0020] According to invention according to claim 7, the renewal means of saturated adsorption detects the 
degradation condition of a three way component catalyst M2, and updates saturated adsorption based on the 
this detected degradation condition, that is, — if a three way component catalyst M2 deteriorates — the 
adsorption capacity force and clarification engine performance of an exhaust air component — getting worse 
— it — following — the saturated adsorption of oxygen — changing . therefore, the thing for which saturated 
adsorption is updated at any time according to the degradation condition of a three way component catalyst 
M2 — concentration of an air-fuel ratio — level is adjusted proper. 
[0021] 

[Example] Hereafter, one example which materialized this invention is explained. Drawing 1 is the outline 
machine composition of the internal combustion engine for which an internal combustion engine's fuel- 
injection control unit in this example was prepared, and its peripheral device. 

[0022] As shown in drawing 1 , the internal combustion engine 1 is constituted as a jump-spark-ignition 
type of a 4-cylinder four cycle. From the upstream, an air cleaner 2, an inlet pipe 3, a throttle valve 4, a 
surge tank 5, and an intake manifold 6 are passed, it is mixed with the fuel injected from each fuel injection 
valve 7 within the intake manifold 6, and the inhalation air is supplied to each cylinder as gaseous mixture 
of a predetermined air- fuel ratio. Moreover, distribution supply is carried out with a distributor 10, and the 
high tension supplied from a firing circuit 9 lights the gaseous mixture of each of said cylinder to 
predetermined timing at the ignition plug 8 prepared in each cylinder of an internal combustion engine 1 . 
And the exhaust gas after combustion is injurious ingredients (CO, HC, NOX, etc.) with the three way 
component catalyst 13 which passed the exhaust manifold 1 1 and the exhaust pipe 12, and was formed in 
the exhaust pipe 12. It is purified and is discharged by atmospheric air. 

[0023] An intake temperature sensor 21 and the intake-pressure sensor 22 are formed in said inlet pipe 3, an 
intake temperature sensor 21 detects the temperature (intake-air temperature Tarn) of inhalation air, and the 
intake-pressure sensor 22 detects the pressure (intake pressure PM) of the inhalation air of the downstream 
of a throttle valve 4, respectively. Moreover, the throttle sensor 23 for detecting the opening (throttle 
opening TH) of this bulb 4 to said throttle valve 4 is formed, and while this throttle sensor 23 outputs the 
analog signal according to the throttle opening TH, the on-off signal of an idle switch (idle SW) which 
detects that a throttle valve 4 is abbreviation full admission is outputted. Moreover, a coolant temperature 
sensor 24 is formed in an internal combustion engine's 1 cylinder block, and this coolant temperature sensor 
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24 detects the temperature (cooling water temperature Thw) of the cooling water in an internal combustion 
engine 1 . The rotational frequency sensor 25 for detecting an internal combustion engine's 1 rotational 
frequency (engine rotational frequency Ne) is prepared for said distributor 10, and this rotational frequency 
sensor 25 outputs 24 pulse signals at equal intervals for every two revolutions of an internal combustion 
engine 1, i.e., 720-degreeCA. 

[0024] Furthermore, according to the oxygen density of the exhaust gas discharged by the internal 
combustion engine 1, the A/F sensor (air-fuel ratio sensor) 26 which is a wide area and outputs a linear air- 
fuel ratio lambda signal is formed in the upstream of the three way component catalyst 1 3 of said exhaust 
pipe 12. Moreover, 02 by which an air- fuel ratio lambda outputs the electrical potential difference VOX2 
according to Rich or Lean to the downstream of a three way component catalyst 1 3 to theoretical air fuel 
ratio lambda= 1 The sensor 27 is formed. 

[0025] The electronic control (henceforth ECU) 31 which controls operation of an internal combustion 
engine 1 is constituted as a logic operation circuit focusing on CPU (central processing unit)32, ROM (read- 
only memory)33, RAM (random access memory)34, and backup RAM35 grade, and is connected to the 
input port 36 and each actuator which input the detecting signal of each of said sensor through the bus 38 to 
the output port 37 grade which outputs a control signal. And ECU31 inputs an intake-air temperature Tarn, 
an intake pressure PM, the throttle opening TH, the cooling water temperature Thw, the engine rotational 
frequency Ne, an air- fuel ratio signal, etc. from said each sensor through input port 36, computes control 
signals, such as fuel oil consumption TAU and ignition timing Ig, based on each of those values, and outputs 
these control signals to a fuel injection valve 7 and firing circuit 9 grade through an output port 37 further, 
respectively, in addition — this example — CPU32 — the Air Fuel Ratio Control means, a fuel-injection 
means for stopping, the amount calculation means of adsorption oxygen, and an air-fuel ratio — 
concentration — the means and the amount calculation means of desorption oxygen are constituted. 
[0026] Next, an operation of the fuel-injection control unit constituted is explained using drawing 2 - 
drawing 7 like the above. In addition, each of drawing 2 - drawing 6 is flow charts which show the control 
program performed by CPU32, processings of drawing 2 are the periods of 4ms, and processing of drawing 
3 is performed in a cycle of 32ms, respectively. Processing of drawing 4 - drawing 6 is performed in 
predetermined sequence according to the input of a TDC signal, moreover, drawing 7 — the time of a fuel 
cut, and an air- fuel ratio - concentration — it is the timing chart which shows the actuation at the time more 
concretely. 

[0027] the air-fuel ratio which condenses an air-fuel ratio temporarily at the time of air-fuel ratio feedback 
processing which will carry out feedback control of the fuel oil consumption as for CPU32 so that an air- 
fuel ratio may be made in agreement with a target air-fuel ratio (ideal air-fuel ratio) as main processings if 
this operation is sketched, the fuel cut processing which stops fuel injection under the predetermined 
conditions based on engine operational status, and termination of a fuel cut (rich-izing) — concentration — it 
processes. It is managed with each flag of flag XErich". these processings - "the feedback control flag 
XFB", the "fuel cut flag XFC", and "air-fuel ratio — concentration — In the period (for example, after after 
time amount t4 before the time amount t2 of drawing 7 ) of XFB=1, feed back control of air-fuel ratio is 
performed, a fuel cut performs in the period (for example, time amount t2-t3 of drawing 7 ) of XFC=1 - 
having — further — the period (for example, time amount t4-t5 of drawing 7 ) of XErich=l — concentration 
of an air- fuel ratio — processing is performed. 

[0028] moreover, the air-fuel ratio from fuel cut processing in case it shifts to fuel cut processing from air- 
fuel ratio feedback processing — concentration — in case it shifts to processing, the delay time when only 
predetermined time delays consecutive processing is set up. That is, in case it shifts to fuel cut processing 
from air- fuel ratio feedback processing, the delay time (for example, time amount tl-t2 of drawin g 7 ) by 
"the delay counter CDFC" is set, and in case it shifts to air-fuel ratio feedback processing from fuel cut 
processing, the delay time (for example, time amount t3-t4 of drawing 7 ) by "the delay counter CDFB" is 
set. 

[0029] And with the flow chart of drawing 2 R> 2, the fuel cut flag XFC is set up that the above-mentioned 
processing should be performed concretely, and the delay counters CDFC and CDFB count in the flow chart 
of drawing 3 and drawin g 4 . moreover — the flow chart of drawing 5 — the time of a fuel cut, and an air- fuel 
ratio — concentration — the amount of adsorption oxygen of the three way component catalyst 1 3 at the time 
is computed, and fuel oil consumption TAU calculates in the flow chart of drawing 5 . Hereafter, the content 
of the flow chart shown in drawing 2 R> 2 - drawing 6 is explained to a detail. 

[0030] In the flow chart of drawing 2 , CPU32 distinguishes whether "1 " is first set to the fuel cut flag XFC 
now at step 101 . Negative distinction of step 101 is carried out in the state of the usual air- fuel ratio 
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feedback (XFC=0), and CPU32 progresses to step 102. And CPU32 distinguishes the execution condition of 
a fuel cut at step 1 02, 1 03 . 

[0031] That is, CPU32 distinguishes whether it is idle SW= ON at step 102, and distinguishes whether it is 
over the predetermined rotational frequency (this example 1400rpm) for the engine rotational frequency Ne 
to judge fuel cut activation at step 103. In this case, if negative distinction of either of step 102,103 is carried 
out, it will progress to step 104 noting that CPU32 has the abortive execution condition of a fuel cut, it will 
clear the delay counter CDFC to "0", and will end this routine. 

[0032] Moreover, if affirmation distinction of the step 102,103 both is carried out, CPU32 will progress to 
step 105 noting that the execution condition of a fuel cut is satisfied. CPU32 distinguishes whether the 
counted value of the delay counter CDFC is "0" at step 105. In this case, since it is DCFC=0, affirmation 
distinction of step 105 is carried out, and CPU32 progresses to step 106 at the beginning. And CPU32 sets 
the delay counter CDFC to "1 " at step 1 06, and ends this routine. 

[0033] Moreover, negative distinction of step 105 is carried out after setting out of CDFC=1, and CPU32 
distinguishes whether the decision value CK 1 (for example, counted value equivalent to 0.5 seconds) 
predetermined in the counted value of the delay counter CDFC is exceeded at step 107. Here, the delay 
counter CDFC is counted by the routine shown in drawing 3 . In detail, CPU32 distinguishes whether it is 
CDFC=0 at step 201 of drawing 3 , and if it is CDFC=0, it will end this routine as it is. Moreover, if it is 
CDFC!=0, CPU32 will carry out "1" increment of the delay counter CDFC at step 202, and will end this 
routine. That is, after CDFC=1 is set up in step 106 of said drawing 2 , whenever processing of drawing 3 is 
performed, the delay counter CDFC counts up " 1 " every (every 32ms). 

[0034] And when it becomes CDFC<=CK1 and negative distinction of step 107 of drawing 2 is carried out, 
CPU32 ends the routine of drawing 2 as it is. Moreover, when it becomes CDFC>CK1 and affirmation 
distinction of step 107 is carried out, by progressing to step 108, the feedback control flag XFB is set to "0", 
it sets the delay counter CDFC to "0" for the fuel cut flag XFC "1", and CPU32 ends this routine. 
[0035] On the other hand, if "1" is set to the fuel cut flag XFC like the above, affirmation distinction of said 
step 101 will be carried out. Therefore, it distinguishes whether CPU32 is under a predetermined rotational 
frequency (this example lOOOrpm) to progress to step 109 and for the engine rotational frequency Ne judge 
fuel cut termination. Moreover, CPU32 distinguishes whether Idle SW is ON at step 1 10. 
[0036] In this case, the engine rotational frequency Ne is 1000 or more rpm, and if it is idle SW= ON, 
CPU32 will end this routine as it is (when step 109 is [ NO and step 110] YES(s)). moreover — or the 
engine rotational frequency Ne is less than 1000 rpm — or idle SW= — if off, at step 111, the fuel cut flag 
XFC will be set to "0", it will set the delay counter CDFB to "1", and CPU32 will end this routine (when 
step 109 is [ YES or step 110] NO). 

[0037] Here, the delay counter CDFB is a counter counted up by the routine shown in drawing 4 , and 
explains the processing. As mentioned above, CPU32 starts the routine of drawing 4 synchronizing with the 
input of a TDC signal, and it distinguishes whether CPU32 is CDFB=0 at step 301 first. If it is CDFB=0, 
CPU32 will end this routine as it is. Moreover, if it is CDFB!=0 (i.e., if CDFB=1 is set up at step 1 1 1 of 
drawing 2 mentioned above), CPU32 will progress to step 302 and will carry out "1" increment of the delay 
counter CDFB. 

[0038] Then, CPU32 distinguishes whether the counted value of the delay counter CDFB reached the 
predetermined decision value CK 2 (for example, 30 counts) at step 303. and — if the delay counter CD 2 
reaches a decision value CK 2 — CPU32 — step 304 — progressing — an air- fuel ratio — concentration — the 
feedback control flag XFB is set to "1 the delay counter CDFB is set to "0" for Flag XErich "1 and this 
routine is ended. 

[0039] On the other hand, in the amount calculation routine of adsorption oxygen of drawing 5 , CPU32 
distinguishes whether "1" is first set to the fuel cut flag XFC at step 401 (is [ fuel cut ] it under activation or 
not?). If it is XFC=1, CPU32 will compute the amount of oxygen (henceforth the amount SM02 of 
adsorption oxygen) which progressed to step 402 and stuck to the three way component catalyst 1 3 during 
fuel cut activation. The amount SM02 (mol) of adsorption oxygen It is computed from the following 
formula 1 . 
[0040] 

[Equation 1] A SM02 = blowdown air content x oxygen density x volume weight transform coefficient / 
mol conversion factor (= 32g) 

Here, a blowdown air content is a value which ****s in an inhalation air content, and the value is computed 
from the engine rotational frequency Ne and an intake pressure PM (= NexPMx multiplier). Moreover, since 
exhaust gas becomes air during a fuel cut, an oxygen density is in agreement with the oxygen rate (= about 
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20%) of occupying in air. 

[0041] Then, CPU32 is the amount SM02 of adsorption oxygen at step 403. It distinguishes whether it is 
below the saturated adsorption OST set up beforehand. The amount SM02 of adsorption oxygen If it is 
below the saturated adsorption OST (SM02 <=OST), CPU32 will end this routine as it is. Moreover, the 
amount SM02 of adsorption oxygen It is the amount SM02 of adsorption oxygen by which calculation of 
CPU32 was carried out [ above-mentioned ] at step 404 when it was over saturated adsorption OST (SM02 
> OST). It holds by saturated adsorption OST and this routine is ended. That is, the above-mentioned 
saturated adsorption OST is 02 when a three way component catalyst 13 will be in a saturation state at the 
Lean side. It is equivalent to the maximum amount of adsorption made into the object. Therefore, it will 
flow at the downstream, without adsorbing the oxygen in exhaust gas at more than it and a three way 
component catalyst 1 3 in SM02 >OST, and is the amount SM02 of adsorption oxygen. It is held by 
saturated adsorption OST. 

[0042] if negative distinction of said step 401 is carried out on the other hand (when it is not during a fuel 
cut) - CPU32 — step 405 — progressing — an air-fuel ratio — concentration ~ whether Flag XErich is set to 
" 1 and an air-fuel ratio - concentration ~ it distinguishes whether it is inside. If it is XErich=l , CPU32 
will compute the amount of oxygen (henceforth the amount PG02 of desorption oxygen) desorbed from the 
three way component catalyst 13 at step 406. This amount PG02 (mol) of desorption oxygen It is computed 
with the following formula 2. 
[0043] 

[Equation 2] The desorption considerable-amount x volume weight transform coefficient / mol conversion 
factor of a PG02 = blowdown air content x oxygen density (= 32g) 

Here, the desorption considerable amount of an oxygen density is computed from the air-fuel ratio lambda 
detected by the A/F sensor 26 (=lambdax multiplier), and the value is computed by the actual air-fuel ratio 
lambda as a value which carried out proportionally [ abbreviation ]. 

[0044] Furthermore, CPU32 is the amount PG02 of desorption oxygen computed at the above-mentioned 
step 406 from the amount SM02 of adsorption oxygen till then by continuing step 407. It subtracts and is 
the new amount SM02 of adsorption oxygen about the subtracted value. It carries out. Namely, the amount 
SM02 of adsorption oxygen at this time It is equivalent to the amount of oxygen which remains to the three 
way component catalyst 13. 

[0045] Then, CPU32 is the amount SM02 of adsorption oxygen at step 408. Predetermined value SO near 
"0" It distinguishes whether it is the following. At this time, it is the amount SM02 of adsorption oxygen. 
Predetermined value SO If it is above (SM02 >=S0), CPU32 will consider that concentration of an air-fiiel 
ratio is still required, and will end this routine as it is. moreover, the amount SM02 of adsorption oxygen 
Predetermined value SO when it was the following (SM02 <S0), as for CPU32, concentration of an air-fuel 
ratio became unnecessary - rich - making - step 409 - progressing - an air-fuel ratio - concentration - 
Flag XErich is cleared to "0" and this routine is ended. 

[0046] Moreover, when negative distinction of step 405 is carried out (when it is XErich=0), CPU32 
progresses to step 410 and it is the amount SM02 of adsorption oxygen. It clears to "0" and this routine is 
ended. 

[0047] By the fuel-oil-consumption calculation routine shown in drawin g 6 , the fuel cut flag XFC 
distinguishes first whether it is cleared by "0" at step 501, and if CPU32 is XFC=1, it will progress to step 
502. And CPU32 ends this routine, after setting fuel oil consumption TAU as "0" that a fuel cut should be 
performed at step 502. 

[0048] Moreover, if it is XFO0, CPU32 will progress to step 503 and will compute the basic injection 
quantity Tp. This basic injection quantity Tp is computed by ROM33 according to the engine rotational 
frequency Ne and intake pressure PM at that time using the injection-quantity map memorized beforehand. 
Furthermore, CPU32 distinguishes whether "1" is set to the feedback control flag XFB at step 504, and if it 
is XFB=0, it fixes the feedback correction factor FAF to "1.0" at step 509. 

[0049] moreover - if it is XFB=1 - CPU32 - step 505 - progressing - an air-fuel ratio - concentration - 
it distinguishes whether "1" is set to Flag XErich. If it is XErich=0 at this time, CPU32 will progress to step 
506 and will set target air- fuel ratio lambdaTG to "1.0" (ideal air-fuel ratio). Moreover, if it is XErich=l, 
CPU32 will progress to step 507 and will set target air-fuel ratio lambdaTG to "0.995." that is, an air-fuel 
ratio - concentration - when Flag XErich is set to "1", target air-fuel ratio lambdaTG will be set to a rich 
side 0.5% to an ideal air-fuel ratio. 

[0050] Then, CPU32 computes the feedback correction factor FAF using the following formula 3 at step 
508. In addition, it is indicated by JP,1-1 10853,A about setting out of this feedback correction factor FAF. 
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[0051] 
[Equation 3] 

FAF (k) = K 1 x A (k) -2 Kn+1 xFAFn + ZI Ck) 

n=l 

ZI (k)=ZI (k-1) +Ka x (A (k) -ATC) 

[0052] However, for the variable with which k shows the count of control from the first sampling initiation, 
and Kl -Kn+1, the optimal feedback gain and ZI (k) are an integral term and Ka. It is an integration 
constant. CPU32 computes the various correction factors FALL, such as water temperature and electric 
load, at step 510 after calculation of the feedback correction factor FAF. Furthermore, CPU32 computes fuel 
oil consumption TAU using the following formula 4 at step 511, and ends this routine. 
[0053] 

[Equation 4] TAU=TpxFAFxFALL — subsequently -- the timing chart of drawing 7 ~ using ~ the time of a 
fuel cut, and an air-fuel ratio — concentration — the actuation at the time is explained more concretely, in 
addition, the period when, as for the time amount from which, as for time amount tl, Idle SW is turned on, 
and time amount t2-t3, a fuel cut is performed in drawing 7 and time amount t4-t5 — after a fuel cut ~ an air- 
fuel ratio — concentration — the period when processing is performed is shown. 

[0054] Now, feed back control of air- fuel ratio is performed, and if Idle SW is turned on by this time amount 
tl, the delay counter CDFC will begin (however, it is Ne>1400rpm) to run by time amount tl from "0." And 
in the time amount t2 by which the counted value of this counter CDFC reaches the predetermined decision 
value CK 1, while the fuel cut flag XFC is set to "1 the feedback control flag XFB is cleared by 
"0" (processing of step 108 of drawing 2 ). At this time, feed back control of air- fuel ratio is suspended, and 
a fuel cut is started. In addition, when Idle SW is turned off before the delay counter CDFC reaches a 
decision value CK 1, this counter CDFC is promptly cleared by "0" (processing of step 104 of drawing 2 ). 
That is, a fuel cut is not carried out when Idle SW is turned on temporarily. 

[0055] And if the engine rotational frequency Ne falls to a predetermined rotational frequency (lOOOrpm) by 
time amount t3, the fuel cut flag XFC will be cleared by "0" (processing of step 1 1 1 of drawing 2 ). That is, 
a fuel cut is performed at the period of time amount t2-t3, and an air- fuel ratio inclines toward the Lean side 
greatly between synchronizations. Moreover, during a fuel cut, inhalation air escapes from a cylinder, and 
flows to an exhaust pipe 12 side as it is, and the oxygen in this inhalation air adsorbs at a three way 
component catalyst 13. The amount of the oxygen which sticks to this three way component catalyst 13 is 
the amount SM02 of adsorption oxygen. It carries out and is computed serially (processing of step 402 of 
drawing 5 ). 

[0056] moreover, the time amount t4 which reaches the decision value CK 2 predetermined [ counter / 
CDFB / delay ] in the counted value of "0" lost-motion broth and this counter CDFB in time amount t3 - an 
air-fuel ratio - concentration ~ Flag XErich and the feedback control flag XFB are set to "1" (processing of 
step 304 of drawing 4 ). Since predetermined delay time is set up by feedback initiation from fuel cut 
termination at this time, even if the A/F sensor 26 may be outputted later than change of a actual air- fuel 
ratio, fault amendment of the feedback control in that case is prevented. 

[0057] and — if feed back control of air- fuel ratio is resumed by time amount t4 — an air- fuel ratio — 
concentration - since Flag XErich is set to "1", target air- fuel ratio lambdaTG is shifted only for a 
predetermined value at a rich side (processing of step 507 of drawing 6 ). In this case, when an air-fuel ratio 
shifts to a rich side, the oxygen component of which the three way component catalyst 13 is adsorbed reacts 
gradually, and is consumed. 

[0058] the amount of the oxygen consumed by concentration of an air- fuel ratio computes serially as an 
amount PG02 of desorption oxygen after time amount t4 — having — the amount SM02 of adsorption 
oxygen till then from — the amount PG02 of desorption oxygen The amount SM02 of adsorption oxygen of 
the newest [ value / which was subtracted ] It becomes (processing of step 406,407 of drawing 5 ). and the 
amount SM02 of adsorption oxygen the time amount t5 which decreases to abbreviation "0" — an air- fuel 
ratio - concentration - Flag XErich is cleared by "0" (processing of step 408,409 of drawing 5 ), and the 
usual air-fuel ratio feedback is carried out henceforth. 

[0059] in addition, concentration of an air-fuel ratio — as for a degree, it is desirable to set up with the 
predetermined value by the side of rich about 0.5 to 2.0% to an ideal air-fuel ratio, namely, this range - 
exceeding — concentration — if a degree is set up, although the rich component per the unit area and time 
amount of a three way component catalyst 1 3 would increase too much, oxygen will remain to the three way 
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component catalyst 1 3 and there is a possibility that clarification of a rich component may become difficult - 
- concentration of an air-fiiel ratio — if a degree is above-mentioned within the limits (0.5 - 2.0%) — 02 from 
a three way component catalyst 13 Both desorption and clarification of a rich component can be realized. 
[0060] As explained in full detail above, even if the oxygen in inhalation air sticks to a three way component 
catalyst 13 by the fuel cut, in the fuel-injection control unit of this example, the adsorption oxygen of the 
above-mentioned three way component catalyst 13 is promptly desorbed from a fuel cut at the time of the 
shift to feedback control. Therefore, the problem that clarification of the injurious ingredient in exhaust gas 
(mainly NOX) becomes imperfection by the oxygen of the excessive amount which stuck to the three way 
component catalyst 1 3 like the conventional control unit at the time of a fuel cut cannot be caused, prompt 
functional recovery of the three way component catalyst 13 after a fuel cut can be aimed at, and the high rate 
of clarification can be secured. Moreover, clarification of a suitable exhaust air component is realizable with 
prompt functional recovery of a three way component catalyst 1 3 at the time of the sudden acceleration 
immediately after the fuel cut about which we were anxious conventionally. 

[0061] Furthermore, the amount SM02 of adsorption oxygen of the three way component catalyst [ in this 
example it is based on the inhalation air content to an internal combustion engine 1, and ] 13 at the time of a 
fuel cut It computed (formula 1). moreover, the linear air- fuel ratio detection result detected by the A/F 
sensor 26 — being based — an air- fuel ratio — concentration — the amount PG02 of desorption oxygen of the 
three way component catalyst 13 at the time It computed (formula 2). Thereby, the effectiveness that an air- > 
fuel ratio can be condensed moderately is acquired. That is, the amount SM02 of adsorption oxygen 
According to [ since it is proportional to an inhalation air content ] this example, it is the amount SM02 of 
adsorption oxygen. It can grasp to accuracy more. Moreover, it is a wide area and the oxygen desorption 
condition from a three way component catalyst 13 can supervise with a sufficient precision by using a linear 
air- fuel ratio detection result, and the amount SM02 of these adsorption oxygen and the amount PG02 of 
desorption oxygen condensing an air- fuel ratio based on a monitor result — a moderate air- fuel ratio — 
concentration is realizable. This example is equivalent to invention according to claim 2 to 4. 
[0062] Furthermore, at this example, it is the amount SM02 of adsorption oxygen of a three way component 
catalyst 13. 02 When saturated adsorption OST is reached, it is the amount SM02 of adsorption oxygen 
concerned. It was made to hold by saturated adsorption OST. That is, there is a limitation in the oxygen 
adsorption capacity force of a three way component catalyst 13, and the amount of adsorption oxygen is 
saturated with the critical state. In this case, the amount SM02 of adsorption oxygen computed by CPU32 in 
a saturation state Concentration of a superfluous air-fuel ratio can be prevented by holding by saturated 
adsorption OST. This example is equivalent to invention according to claim 6. 

[0063] On the other hand, the saturated adsorption OST which shows a three way component catalyst 13 to 
step 403,404 of above-mentioned drawin g 5 since the adsorption capacity force and clarification engine 
performance of an exhaust air component change with degradation changes with time. Then, study 
processing of saturated adsorption OST is explained below. In addition, both drawing 8 and - drawing 1 1 are 
control programs which CPU32 performs, in drawing 8 , an A/F fluctuation control routine and drawing 10 
show a saturation judging routine, and, as for a study initiation judging routine and drawing 9 , drawing 1 1 
shows a saturated adsorption calculation routine. Moreover, drawing 12 is 02 at the time of study of 
saturated adsorption OST. It is the timing chart which shows the output voltage VOX2 of a sensor 27, and 
target air- fuel ratio lambdaTG. In addition, whenever a car runs 2000km based on the detecting signal using 
the detecting signal of the speed sensor of the car which is not illustrated in CPU32, it performs study 
processing of the saturated adsorption OST by each routine shown in drawing 8 R> 8 - drawing 1 1 . 
[0064] first, whether CPUs32 are XFB=1 and XErich=0 at step 601 of a study initiation judging routine 
shown in drawing 8 and under feedback control - it is — and an air-fuel ratio — concentration — it 
distinguishes whether it is at the time. And if step 601 is YES, CPU32 will distinguish whether engine 
operational status is a steady state at step 602. In this case, if the engine rotational frequency Ne and an 
intake pressure PM are abbreviation constant value, it will be distinguished that it is a steady state. In 
addition, 02 The output voltage VOX2 of a sensor 27 can also add whether it is converging into 
predetermined tolerance to the above-mentioned judgment. 

[0065] If step 602 is YES, if CPU32 distinguishes whether the predetermined interval time amount T passed 
and it goes through this interval time amount T in it after study execution flag XOSTG is cleared at 
continuing step 603 (from the time of change of XOSTG=l ->0), it will set "1" to study execution flag 
XOSTG at step 604, and will end this routine. Moreover, when either of steps 601-603 is NO, CPU32 
progresses to step 605, clears study execution flag XOSTG to "0", and ends this routine. 
[0066] Moreover, if study execution flag XOSTG is set by the above-mentioned study initiation judging 
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routine, CPU32 will carry out affirmation distinction of step 701 of an A/F fluctuation control routine shown 
in drawing 9 . And CPU32 is the rich amendment time amount TR to which the amendment activation 
counter TC was beforehand set at step 702. Whether it exceeds and or not rich amendment time amount TR 
It distinguishes whether it passed or not. If step 702 is NO, CPU32 will progress to step 703 and will set 
target air-fuel ratio lambdaTG to rich target air-fuel ratio lambdaRT set up beforehand. Then, CPU32 is the 
amendment activation counter TC at step 704. "1 " increment is carried out and this routine is ended. That is, 
as shown in the timing chart of drawing 12 , it is time amount tl 1 to the rich amendment time amount TR. 
Target air-fuel ratio lambdaTG is held from theoretical air fuel ratio lambda= 1 at rich target air-fuel ratio 
lambdaRT by the side of rich until it passes (in addition, although a detailed description is not carried out, 
time amount til shows the timing of the initial condition formation in the time of study initiation of 
saturated adsorption OST). 

[0067] And if step 702 is set to YES, CPU32 progresses to step 705 and is the amendment activation counter 
TC. Said rich amendment time amount TR The Lean amendment time amount tangent line set up 
beforehand Whether the added value is exceeded and rich amendment time amount TR that is, It is the Lean 
amendment time amount tangent line further after progress. It distinguishes whether it passed or not. If step 
705 is NO, CPU32 will set target air- fuel ratio lambdaTG to Lean target air- fuel ratio lambdaLT set up 
beforehand at step 706, and it is the amendment activation counter TC at step 704. This routine is ended 
after carrying out "1" increment. That is, as shown in the timing chart of drawing 12 , it is the Lean 
amendment time amount tangent line. Target air-fuel ratio lambdaTG is held rather than theoretical air fuel 
ratio lambda= 1 at Lean target air- fuel ratio lambdaLT by the side of Lean until it becomes the passing time 
amount tl2. In this example, the gap width of face of rich target air-fuel ratio lambdaRT to theoretical air 
fuel ratio lambda= 1 and the gap width of face of Lean target air- fuel ratio lambdaLT to lambda= 1 are 
equal, and it is the rich amendment time amount TR. And the Lean amendment time amount tangent line It 
is equal, therefore, the amendment (step 706) by the side of Lean to whom CO by which the three way 
component catalyst 13 was adsorbed by amendment by the side of rich (step 703), and HC follow it — 
abbreviation — it ****s thoroughly and an air- fuel ratio is promptly recovered to the lambda= theoretical- 
air-fuel-ratio 1 neighborhood. 

[0068] And the Lean amendment time amount tangent line If it passes, step 705 serves as YES, and CPU32 
will clear study execution flag XOSTG to "0" at step 707, and will end this routine. 
[0069] On the other hand, if study execution flag XOSTG is set by said study initiation judging routine, 
CPU32 will carry out affirmation distinction of step 801 of a saturation judging routine shown in drawing 
10 . And CPU32 is 02 by the amendment by the side of [ target air-fuel ratio lambdaTG / in / it progresses 
to step 802 and / step 703 of said drawing 9 ] rich. It distinguishes whether the output voltage VOX2 of a 
sensor 27 exceeded the saturation judging level VSL set up beforehand. At the time of VOX2 <=VSL, 
CPU32 does not process at all, but sets "1" to the saturation judging flag XOSTOV at step 803 at the time of 
VOX2>VSL, and ends this routine. Here, in the saturation judging level VSL, if it puts in another way when 
a three way component catalyst 13 will be in a saturation state, when the amount of adsorption of CO or HC 
will begin to be discharged from a three way component catalyst 13 across an adsorption limitation, it is 02. 
It is the value which is equivalent to the output voltage VOX2 which a sensor 27 outputs, and exceeds the 
rich side allowed value of this output voltage VOX2. 

[0070] Furthermore, if study execution flag XOSTG is cleared by said A/F fluctuation control routine (step 
707 of drawing 9 ), CPU32 will carry out affirmation distinction of step 901 of a saturated adsorption 
calculation routine shown in drawing 1 1 noting that this A/F fluctuation control routine is completed by 1 
cycle. And CPU32 distinguishes whether "1" is set to the saturation judging flag XOSTOV at step 902. 
CPU32 progresses to step 903 noting that a three way component catalyst 13 will not exceed an adsorption 
limitation by activation of the last A/F fluctuation control routine, if it is XOSTOV=0. CPU32 is the rich 
amendment time amount TR at step 903. And the Lean amendment time amount tangent line The add time 
Ta set up beforehand It adds. Thus, when not reaching the adsorption limitation of a three way component 
catalyst 13 in rich-ization of said A/F fluctuation control routine, it is the rich amendment time amount TR. 
And the Lean amendment time amount tangent line The amendment time amount TR extension-ized when it 
was extended and the A/F fluctuation control routine of drawing 9 was performed next time, and tangent 
line It uses and rich-izing and Lean-izing of target air-fuel ratio lambdaTG are carried out (time amount tl3- 
14 of drawing 12 ). 

[0071] Then, it follows on rich-izing and Lean-izing of target air- fuel ratio lambdaTG, and is 02. If the 
output voltage VOX2 of a sensor 27 exceeds the saturation judging level VSL (time amount tl 5 of drawing 
12 ), the saturation judging flag XOSTOV will be set (step 802,803 of drawing 10 ), and CPU32 will 
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progress to step 904 from step 902 of drawing 1 1 . CPU32 computes the saturated adsorption OST of the 
three way component catalyst 13 in this time according to the following formula 5 at step 904. 
[0072] 

[Equation 5] OST= matter concentration xQA xTR — it is the content rate of the injurious ingredient in the 
exhaust gas which becomes settled here according to an air-fuel ratio lambda as it is indicated in drawing 13 
as matter concentration. As everyone knows, as a component in exhaust gas, when an air-fuel ratio lambda 
inclines toward the Lean side, it is NOX and 02. Although it increases, and CO and HC increase when it 
inclines toward a rich side this drawing 13 R> 3 — matter concentration — 02 since it has set by making it 
criteria - the Lean side - 02 superfluous -- a part — 02 which it expresses, matter concentration is set up as 
a forward value, and a rich side requires by CO or HC An insufficiency is expressed and matter 
concentration is set up as a negative value, in this processing, as matter concentration, "MR" to rich target 
air- fuel ratio lambdaRT set up beforehand chooses — having — this matter concentration MR Inhalation air 
content QA computed from the engine rotational frequency Ne and the intake pressure PM a product — 02 
per unit time amount The amount of installation will be expressed. 

[0073] By updating the saturated adsorption OST of a three way component catalyst 13, the saturated 
adsorption OST serves as a value which ****ed in the degradation condition of a three way component 
catalyst 13 like the above. Therefore, the amount SM02 of adsorption oxygen of step 403,404 in the amount 
calculation routine of adsorption oxygen of drawing 5 mentioned above By performing guard processing 
using the saturated adsorption OST after renewal of the above, still highly precise Air Fuel Ratio Control is 
realizable. 

[0074] updating saturated adsorption OST at any time according to the degradation condition of a three way 
component catalyst 1 3 according to this example — concentration of an air- fuel ratio — level can be adjusted 
proper. In addition, this example is equivalent to invention according to claim 7, and the renewal means of 
saturated adsorption is constituted by the study processing of a series of saturated adsorption OST 
mentioned above. 

[0075] Moreover, as the technique of detecting the degradation condition of a three way component catalyst 
13, it can ask for the rate of clarification of the three way component catalyst 13 concerned, and the 
approach of detecting based on the rate of clarification can also be used (for example, "rate detection 
equipment of clarification of a catalyst" of JP,3-253714,A). That is, according to this detection approach, it 
is 02 to the upstream and the downstream of a three way component catalyst, respectively. 02 of the 
upstream when the sensor having been formed, and changing to Lean, since the air-fuel ratio was rich 02 of 
the response time delay of a sensor, and the downstream A response time delay difference is computed from 
the response time delay of a sensor, and the rate of clarification of a three way component catalyst is 
computed based on that response time delay difference. 

[0076] In addition, this invention can also be materialized as shown in the degree other than the above- 
mentioned example. 

(1) the air- fuel ratio at the time of fuel cut termination in the above-mentioned example ~ concentration — 
the time — concentration of an air-fuel ratio — although the degree was made into constant value (target air- 
fuel ratio lambdaTG=0.995) — this concentration — a degree can also be made adjustable according to the 
oxygen adsorption level of a three way component catalyst 13. for example, an ideal air- fuel ratio ~ 
receiving — the inside of 0.5 - 2.0% of range (the range of target air-fuel ratio lambdaTG=0.98-0.995) — a 
multistage story - concentration — a degree — setting up — the amount SM02 of adsorption oxygen Target 
air- fuel ratio lambdaTG is greatly shifted to a rich side, so that many, concrete — for example, the amount 
SM02 of adsorption oxygen and the map which makes target air-fuel ratio lambdaTG a parameter — 
beforehand — preparing — an air-fuel ratio — concentration — sometimes, target air-fuel ratio lambdaTG is 
computed using this map. In this case, functional recovery of a three way component catalyst 13 can be 
achieved still more nearly promptly than the above-mentioned example. In addition, this example is 
equivalent to invention indicated to claim 5. 

[0077] (2) the above-mentioned example — an air-fuel ratio — concentration — sometimes calculating 
"SM02-PG02" - the amount SM02 of adsorption oxygen of a three way component catalyst 13 
supervising — that amount SM02 of oxygen This approach may be changed, although concentration of an 
air- fuel ratio was performed until it reached abbreviation "0." For example, the rich-ized time amount of an 
air- fuel ratio is set up at the time of fuel cut termination, and it may be made to perform concentration of an 
air- fuel ratio within the time amount. It sets like the above-mentioned example at the time of a fuel cut, and, 
specifically, is the oxygen amount of adsorption SM02. It integrates serially and the rich-ized time amount 
corresponding to the amount of oxygen accumulated till then at the time of fuel cut termination is set to a 
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timer, then, rich-ized passage of time [ of a timer ] after — an air- fuel ratio — concentration is completed. In 
this case, the desorption amount of adsorption PG02 Although calculation processing is not carried out, the 
object of this invention can be attained like the above-mentioned example. 

[0078] (3) The amount SM02 of adsorption [ in the above-mentioned example, respond to an inhalation air 
content, and ] oxygen at the time of a fUel cut Although computed, the elapsed time at the time of a fuel cut 
is measured, and it responds to this fuel cut time amount, and it is the amount SM02 of adsorption oxygen. 
You may make it compute. That is, the amount of oxygen in which a three way component catalyst 13 is 
adsorbed increases, so that fuel cut time amount is long. Therefore, the amount SM02 of adsorption oxygen 
of the three way component catalyst 1 3 based on fuel cut time amount It asks and is this amount SM02 of 
adsorption oxygen further. By responding and condensing an air- fuel ratio, concentration of a moderate air- 
fuel ratio is realizable. 

[0079] (4) At the above-mentioned example, it is 13 three way component catalyst02. This approach may 
be changed, although the adsorption degree was converted into the amount of oxygen (the amount SM02 of 
adsorption oxygen, and the amount PG02 of desorption oxygen) and it asked for it. for example, the time of 
a fuel cut or an air- fuel ratio — concentration — the air-fuel ratio lambda sometimes detected by the A/F 
sensor 26 is integrated each time, and you may make it calculate the value which is equivalent to the oxygen 
amount of adsorption using the integrated value Also in this case, the object of this invention can be 
attained. 

[0080] (5) the A/F sensor 26 which detects an air-fuel ratio to the upstream of a three way component 
catalyst 13 in the above-mentioned example at a linear - preparing — the detection result of this sensor 26 — 
using — an air- fuel ratio ~ although concentration was realized ~ not necessarily — a linear-type air-fuel 
ratio sensor — not but — ** — this invention can be materialized. That is, as mentioned above as other 
examples (2), it is the amount PG02 of desorption oxygen. When carrying out the needlessness of the 
calculation processing, it is 02 of drawing 1 . A control unit can also be constituted only using a sensor 27 
and the air- fuel ratio sensor of the same type. 
[0081] 

[Effect of the Invention] According to invention according to claim 1 , by condensing an air-fuel ratio 
according to the amount of oxygen in which the three way component catalyst was adsorbed with the fuel- 
injection halt, the this adsorbed oxygen can be removed promptly and the outstanding effectiveness that the 
high clarification capacity by the three way component catalyst can be acquired is demonstrated. 
[0082] According to invention according to claim 2, concentration of a moderate air-fuel ratio is realizable 
by condensing an air-fuel ratio according to this amount of adsorption oxygen in quest of an inhalation air 
content or the amount of adsorption oxygen of the three way component catalyst based on a fuel-injection 
stop time further. 

[0083] According to invention according to claim 3, the oxygen adsorbed state of the three way component 
catalyst after termination of a fuel-injection halt can be supervised at any time, and when the amount of 
adsorption oxygen is omitted "0", concentration of an air- fuel ratio can be terminated certainly. 
[0084] According to invention according to claim 4, the amount of desorption oxygen can be calculated with 
a sufficient precision by using an air-fuel ratio detection result for a linear. If an air-fuel ratio is greatly 
shifted to a rich side so that the amount of adsorption oxygen is large according to invention according to 
claim 5, quick functional recovery of a three way component catalyst is realizable. 

[0085] According to invention given in claims 6 and 7, implementation of concentration of a superfluous 
air- fuel ratio is prevented by holding the amount of adsorption oxygen by saturated adsorption. Moreover, 
the air-fuel ratio according to the degradation condition of a three way component catalyst can be 
condensed. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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